Importance of the carboxyl-terminal FTSL motif of membrane cofactor protein for basolateral sorting and endocytosis. Positive and negative modulation by signals inside and outside the cytoplasmic tail.
Membrane cofactor protein (MCP), a widely distributed complement regulatory protein, is expressed on the basolateral surface of polarized epithelial cells, and it is not endocytosed. The carboxyl-terminal tetrapeptide (FTSL) is required for polarized surface expression. The ability of this tetrapeptide to serve as an autonomous sorting signal has been analyzed by adding this sequence motif to the C terminus of an apical membrane protein, the influenza A virus hemagglutinin (HA). The recombinant protein HA-FTSL retained the apical localization of the parental HA protein. Substitution of the complete cytoplasmic tail of MCP for the cytoplasmic tail of HA resulted in the targeting of the chimeric protein (HA/MCP) to the basolateral surface suggesting that the carboxyl-terminal FTSL motif is a weak sorting signal that requires additional targeting information from the membrane-proximal part of the cytoplasmic tail of MCP for redirecting an apical protein to the basolateral membrane domain. In contrast to the native HA, the HA-FTSL protein was subject to endocytosis. The basolateral HA/MCP was also found to be internalized and thus differed from the basolateral MCP. This result suggests that the carboxyl-terminal FTSL motif serves as an internalization signal and that in native MCP sorting information outside the cytoplasmic tail counteracts this endocytosis signal. Substitution of a tyrosine for the phenylalanine dramatically increased the internalization with most of the HA-YTSL protein being present intracellularly. Our results are consistent with the view that the interplay of multiple sorting signals and the modification of a well known targeting signal (YTSL) by amino acid exchange (FTSL) determine the constitutive expression of MCP on the basolateral surface of polarized epithelial cells.